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Abstract. Modeling the process is a virtual representation of the object (model). 
Mathematical and geometrical principles for designing a model based on the so-
called golden ratio. The paper aims to present the specifics of expressing the 
proportions of the golden section. As the golden section studied and used by 
many artists and architects in the creation of their work at the end of these 
examples are described its use. In addition, it will be listed and examples of the 
golden ratio occurrence in the art. 
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1. Introduction
Contemporary in design processes in mechanical engineering based on the application 
of computer technologies and their integration. The main feature of the material world 
is the geometry from the geometry arise many properties such as mechanical, 
functional, aesthetic, etc. Therefore, the use of computers in engineering and 
development of computer processing geometric data closely related, either in terms of 
visualization, any design and separation of functional and physical properties. 
Historically, the development of  CAD/CAE system has led to the formation of a 
"model" as a product related to the computer and to the term "computer modeling ". 
Under the term "model products" means the conceptual mode, which is able to present 
all the information about a product to be used in the design and production. Model 
Product represents the internal computer presentation of the product and contains all the 
necessary information about it. In essence, the product model is a transformation in 
which all geometric - technological and general characteristics presented in the form of 
a logical data structure or rules. Nowadays, it is usually based on CAD geometry 
shaped composition generating tool path with appropriate processing methods, which 
immediately embarked on making products. Graphics programs mimic the three-
dimensional representation of the objects by: wired (edge) model (wireframe),  surface 
model, and volume (solid) model. Three-dimensional models are created so as to simple 
3D shapes (primitive) apply operations union, intersection and difference. You can use 
the finished basic primitives, to create a two-dimensional profile of primitive operations 
using translation and rotation in space. Universal CAD software uses a set of geometric 
primitives: box, cone, cylinder, sphere, wedge, pyramid, torus (Figure 1). By applying 
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Boolean design feature (union, difference or intersection) form more complex shapes. 
Basic Bool operations are: union - collection ( U ), intersection ( ∩ ) and the difference 
subtraction ( \ ). Computer support product design based on geometric modeling 
methods whose primary objective is the creation of geometric models that will later take 
all other virtual physical and functional properties. 
Fig. 1. Geometric primitive 
Fig.2. Decompodition of complex shapes on the primitive 
The model has been simplified and idealized picture of reality. In the broadest sense, 
modeling is profitable (in terms of cost) the use of something (model) instead of 
something else (real system) in order to arrive at a certain knowledge. The result of 
modeling the model. In other words, the model is a description of the real system with 
all the characteristics that are relevant from our point of view. Modeling the process is a 
virtual representation of the object (model) for the purpose of its development, 
transformation, manipulation, storage, and further application. Modeling form, as one 
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of the stages in the design can be done using a number of different principles or criteria. 
As with the design, modeling shapes is carried out on the basis of: 
• aesthetic properties;
• functions that should be done;
• properties of different materials;
• ways of production;
• ergonomic and ecological characteristics;
• amount to quality, reliability, and of course
• the prices of products.
Different shapes and forms in the design process (models) it should be possible to
transform one another in that they contain far more information and data on the finished 
product than is necessary for the actual development of technical documentation. 
Modelling of parts using the basic geometric shape of the model represents today the 
most widely spread CAD technology. Forms provide a model creating a very complex 
product models in a very easy and intuitive way. Regardless of the complexity of the 
geometry of a particular category of machine elements and structures to which it 
belongs (standard machine elements , special machine elements, cast and forged shapes, 
parts of sheet metal, etc.), the modeling process has more or less universal stream, 
which consists essentially of the following steps: establishment of a sketch, creating the 
model form and composing of model forms in part.  
2. Forming model-some universal principles
In mathematical and geometric principles for designing a model based on so-called 
of gold compared include:   Golden Section, a rectangle and a triangle,  Kepler triangle 
and a golden pyramid, Pentagram, Fibonacci sequence,  Gold and Fibonacci spirals, 
Golden angle, Dynamic Balance  and  Generalization 1. Engineering is an engineering 
discipline that involves the application of the laws of physics for analysis, design, 
construction and maintenance of mechanical systems. There are also close links with 
the art of engineering, which in some areas direct (architecture, landscape architecture, 
industrial design), but in some indirect. Engineering and artistic creativity are 
sometimes inextricably linked. In the nineteenth century activities that now call 
engineering, were called mechanical arts. I conclude that the facility should be strict, 
geometric art or with line subtly threaded. Basically constructivism was the use of 
simple geometric shapes: square, circle, triangle and free lines, which were painted and 
were "designed" picture. The sense of constructivism consists in the fact that it gives the 
impression the necessity of harmonizing one element to another. 
3. The Golden ratio
Golden Section proportions which is often mentioned when discussing relations 
distances in simple geometric figures. More in the time of ancient Greece and Egypt, 
was known for the golden ratio, which is primarily involved in the construction of 
monumental buildings as well as in painting works. Historically, there are those who 
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claim that the ancient Egyptians used the golden ratio when building the pyramids, and 
that example the ratio of the length of the sides of the Great Pyramid and its height 
(approximately) equal to the golden ratio. Golden Section occurs as a growing 
proportion of forms in nature and for centuries has attracted the attention of 
mathematicians and artists. The proportion of the golden section is required by law that 
beauty is in the proportionality between the individual parts and the parts to the whole. 
The beauty of architectural structures depends on several factors. The most important 
are proportionality and harmony. Harmonious proportions are best reflected in the 
proportions of the golden section 2. After Euclid it reads: 
b:a = a:(a+b)       (1) 
or "Less by the Chamber as well as to the larger continent ". 
Fig. 3. The golden mean proportion : a / b = (a + b ) /A=1.61803. 
If a = 1.0 then b = 0.618 , ie . a + b = 1.618 , and this size is known as the golden 
mean (golden number), or the golden ratio. It represents the Greek letter  and it is an 
irrational number:  = 1.6180339887499 ... 
The Golden section is a specific relationship between two variables that satisfy the 
following rule: the ratio of the sum of their larger size is equal to larger sizes compared 
to the lesser. Golden ratio is everywhere in nature. It defines the relationship between 
the parts.  Showing the Greek letter phi, is expressed as ( 1 + root ( 5 ) ) / 2 = . 
Number is  a number that defines the golden ratio.  For practical matters , the easiest 
way is to use a number: 1,618.  Architecture Antiquity and the Middle Ages was used 
in the design proportions in accordance with the golden ratio. Gold number are used by 
painters, musicians, physicists ... and all because this number is woven into the very 
nature and all living things, because everything seems to be developing in certain steps. 
 is the proportions of the face, the rhythm of the heartbeat, the structure of DNA, etc. 
3.1. Symmetry of the Golden section 
Golden section in mathematics and art is a specific relationship between the two 
sizes. Symmetry of the golden section, unlike the free symmetry, introduces the idea of 
movement. I split in half along one get two equal segments, the ratio of 1: 1, you divide 
along the principle of the golden ratio, we get two unequal segments that enable the 
establishment of a Fibonacci sequence ( 1, 1, 2, 3, 5,  8, 13, 21, ... ), as well as 
continuous proportions, where the third segment still represents the sum of the first two. 
This continuity allows for endless movement in both directions, which reminds us of 
the results of fractal geometry, and the like, and can be explained by way of organic 
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growt. It is possible to increase the myriad segments, which are to one another in a 
continuous relationship, and that the basic principle and not to disturb the integrity of 
being. It is this dynamic aspect of who we are interested in, the golden ratio as a 
principle of dynamic symmetry. 
3.2. Golden rectangle 
A rectangle whose sides are in the ratio 1 :  is called the golden rectangle. These 
are 13/8 , 21/13 , 34/21 , 55/34 , etc . The proportions of the Golden restangle are a 
natural starting point for preliminary sizing of structures and elements. In AutoCAD 
golden section is drawn using the Rectangle and Arc commands.  Rectangle command 
is used to draw a square (or rectangular), and works with two clicks that define the 
opposite corners of the square. The first click defines the start of a second click is 
necessary to enter the coordinates where they can be positive or negative depending on 
whether they are in the positive direction of  x, y axes. These squares are measuring 1, 
1, 2, 5, 8, 13. Arc command is used to draw the arc, and used its option: Center, Start, 
End, which defines the center, the beginning and end of the arc. Previous studies in 
connection with the golden ratio pointed to the various aspects of knowledge and the 
application of its srazmerskih values, of which the most important are long division of 
the golden section, and then the more complex aspects of cognition of his geometrical 
structuration. 
Fig. 4. The Golden Rectangle 
4. Application of the golden section in technology
The latest application of the golden ratio can be seen in a new design of Twitter 
(Figure 5). When creating a layout fikse width - is assumed to be the width of 1280 px. 
In the event that there are two boxes (large box designed content and smaller box 
designed for navigation) that it is necessary to determine the width, then use the 
following proportions: the relationship between these two parts just need to be less 
opposed to increasing as higher compared to the mainland. 
US factory for the production of computers Apple uses a gold intersection for the 
design of its mobile phones, logo and Applications listed (Figure 6). Their popular logo 
in the shape of apples and iPhone5 in the proportion of the golden section. It is less 
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known that the use of the golden section as the ideal proportions present in Web design. 
Golden section can be observed in the design and many other web pages. Featured 
website (Twitter.com, FastCompany.com, Mashable.com, ColorMetrix.com) have 
implemented the rules of the golden section and performed rule of thirds 3, 4. 
Fig. 5. The effective length of the barrier 
Fig. 6. Golden section in the design of the iPad, iPhone5 and Apple logo factory 
5. Conslusion
From Pythagoras and Euclid, through the Renaissance to the present day 
mathematical constant golden section of people they found in everything - from art and 
architecture to nature. The scientists of the 20th and 21st century, modeled after the 
theorists and scholars of the previous period, to continue studies of the golden ratio and 
Fibonacci numbers, and found that this principle of proportion, or numeric sequence, 
regulates the extremely large number of different relationships in the world around us. 
Thus, the occurrence of the above mentioned phenomena, except in flora and fauna, 
human anatomy, structure of geometric shapes, artistic and architectural works, starting 
from the 20th century was observed in music, and in recent decades has been 
considered in the context of narrow scientific fields such as psychology of human 
relations, chaos theory, DNA analysis, quantum mechanics, etc. Proper understanding 
of the golden section are invaluable for all modes of design - from architecture, 
architecture, painting, sculpture until web design. 
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